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PROBLEMS OF GIOMQRPHOLQGY IN SIAM. 

By Dr. W. Credner* 

With Piat::* H -21 and fiyh Tkxt Fioubes. 

Introduction. 

Geography is the science oE tin.; earth's surface. It described 
the di lie rent parts of the world, their natural conditions and the 
interactions of man and nature. But it is not a mere description; on 
the contrary, it aims at explaining the features observed* It begins 
with the forms of the earths surface (or the geomorphology) in their 
relations to the geological structures an 1 form-building; forces It 
seeks to demonstrate how the geographical position and the principal 
features of morphology produce the conditions of the climate* Then 
it deals with the distribution of vegetation, in its relation to soils , 
and climate, and, at last, it makes man an object of investigation and 
tries to explain the general features of his distribution, his life, his 
industries and his culture, as resulting from the countries he lives in, 
an I from the relations which connect the country in question with 
other parts of the human world* By doing so geography aims at 
explaining the e ssential eh a ra etc rs of the d i f % ren t pa rts of the worJ d, 

To-day we have t > deal only with one part of the geography 
of Siam. We will consider llw m rphalogy of the country, that is 
to say* the problem of land forms and tin ir development* There is 
hut very little literature available touching these questions; there is 
a work of the Swedish geologist Bortil llRgbom, 1 2 ■ who travelled in 
1912 in the northern and eastern parts of this country, and two re^ 
ports on his investigations by the American oil geologist, Wallace 
Lee. ^'' who, in 1921/22, travelled in the south as well as in the 

1. ) /?. llihjlovi. Contributions to tie Geology and Morphology 

of Siam. Bull. Gcok Inst* of 13 p sal a, Vol XII. p. 65-128. "Upsnhi, IU]TJ* 

2. ) M r * Lee , It|^onnnistance Geological Report of the Districts 
of .Payap and Maharashtra, Northern Siam. Dept, of State Railways, 
Bangkok, 1923, 

W. I*ee. Reconnaissance Geological Report of the Provinces 
P uket, Smash tradham, Nakon Slid barna raj and Puliini in Siatmse 
Malaya. Dept, of Shite Railways, Bangkok, 1923* 
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north of Siam. They all represent a good deal of valuable work ami 
they have proved of great use to me. 

But both authors only touch the questions of morphology 
where it concerns their particular Studies. To deal just with these 
questions was one of my most important tasks. If I give to-day a 
short report of the first results of jny observation s, I do that only 
with the reservation that my lecture cannot be more than a prelimi¬ 
nary report, because l have nob completed my observations and the 
geological literature of the neighbouring districts has not yet been 
completely at my disposal 

The observations which are taken as a basis for my explana¬ 
tions were made on five journeys, and some more insignificant excur¬ 
sions, in 1927/29. In the autumn of 1927 I arrived in Bangkok. In 
November I started for my first journey to the West of Siam, the 
district of the river Meklong and its sources Gwc Yai arid Gwe Noi 
After my return at the end of December I made some smaller excur¬ 
sions in the South-east of the country, in the districts of Ohantabun 
a n d S i ra eh a. I n t h e s e con d pa r t of Janu ary 1928 Is tart e d £o r the 
North of Siam which 1 crossed on the following route: Mating Prae 
— Muang Nan—B;> Ivloua near the Eastern frontier, then in a West¬ 
ern direction to Muang Poa—Chieng Kam —Cfefeng Rai—Chieng 
Sen—Muang Fang—Ohieng Mai. At the end of March I returned 
to Bangkok and started in the first days of April for the South 
where 1 made my excursions at first in the tin-mining districts of 
the northern Malay States. After that I proceeded to the Siamese 
tin-island of Puket and along the west coast as far as Takuapa. Then I 
crossed the Peninsula on the line Singora-Satui, visited the mining 
districts of Tungsong and Xakoru Sritamarat and, after 
having crossed the northern hills of the Kao Luang from 
Si chon to Band on, T returned at the end of June to Bangkok, 
On the fourth journey, for which 1 started in September 1923,1 went 
from Chieng Ral down the river Mekok and then the Mekong by raft 
and boat via Luang Frabaug—Pak Lay—Vieng Chau to Nong Kai. 
From there I crossed Eastern Siam, the Korat Plateau, from North 
to South, and going on in this direction 1 traversed the Dong Pia Fai 
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range, the southern border of the plateau, till I reached the rice field 
plains of Prachinburi. T returned to Bangkok at the end of Novem¬ 
ber and started again in the middle of December for Chieng Mai 
From here I crossed the North-west of Siam in the direction of 
Mehongson and went across the Sal win through the southern Shan 
States to Mandalay, lieturning from Burma 1 crossed the western 
mountains of Siam once more, on the route Moulin ain—Mesod— 
Ralieng—-Savankalok, from where I returned to Bangkok in the 
middle of February 1929. 

Before speaking about the results of my observations, made 
during these journeys, it will be necessary to explain in short the 
principles of morphological research in general. 

Part I. 

There are two groups of forces creating the relief of the 
earths surface. We call them the endtigene and the exogene forces. 
The first named, the eudogene forces, find their expression in the 
movements of the earth's crust—the earth’s crust, that is to say the 
exterior part of the globe consisting of some ten kilometers in 
thickness of solid rocks. The earth's crust wo must not imagine as 
of great stability. On the contrary, it is movable in an extra- 
ordinary way The pressures which are at work are so immense 
that they overcome its stability. But the movements arc so slow 
that only very seldom are we able to observe them by measurement. 

These movements of the earth's crust we may divide into 
two groups. The first we call the orogenetie, or the “mountain- 
building” movements, the other the epeirogenetie, or the “continent- 
building’' movements. 

The orogenetie movements can be of different kinds They 
may appear as very intensive foldings of more or less extensive 
parts of the earth’s crust, as, for instance, in the Himalayas or the 
Alps of to-day; or they may appear as simple vertical movements 
accompanied by faults, which limit the moved parts of the crust 
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against each other. A very good type of this kind of movement 
is 1 hr mountain system of middle Europe, 

Qr0£j eviOj i 5 
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Fig. 1. 

The counterpart at the orogenetic form of movements is the 
epe oogenetic movements, which stretell over wide areas and consist 
of very slow upheavals and bendings, such as the upheaval of 
Ska nd hu via, which is still going on, or the upheaval of Central 
Asia, also rather young from a geological point of view. 

All these endogene forces aim at increasing the relief of the 
earth's surface. Against them the other group of forces is working, 
the forces of destruction, winch have already been termed the 
exogene forces. They are those forces which are produced by the 
climate, the changing of temperature, water which falls in different 
forms on the earth’s surface, fee in the polar regions and on the 
login :/l mountain ranges, and finally the wind dominant in the 
deserts. 

For our landscape here only the water is of importance. 
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Firstly water is the chief cause of chemical weathering. Chemical 
decomposition working on the surface alters the hard # rock into 
material which can he easily transported. The water falls as. rain, 
it forms small water channels, which run and take their way down 
the slopes. Penetrating the soils, tin* water makes them movable, 
and moving itself it takes fine particles of weathered rock clown the 
slopes. This kind of transport we call "<1 emulation”. 

Tn the lower parts of the landscape the small water channels 
flow into bigger watercourses and these into rivers. Now tho 
water possesses not only the power of transport, but a very effective 
power of “ erosion ” which is able to cut deep valleys, even in 
unweathered rock. So running and flowing water is forming the 
relief of landcape through erosion, and denudation. While we see 
that the endogene forces aim at increasing the relief of the earth’s 
surface, the exogene forces, on the other side, aim at destroying all 
elevations which arise through the working of the first named, which 
we call also the “tectov teal" forces. The aim of the destruction is 
to level all differences between high and low, to make in the end a 
plain , stretching without any difference over all kinds of rocks which 
compose the landcape. Such a plain, which will always show some 
small undulations, a plain which results from a long period of un¬ 
interrupted destruction, we are accustomed to call a “peneplain”, 
according to the terminology of the American morphologist W. M. 
Davis. 1<) 

Out of the competition of the endogene and exogene powers, 
just explained, there result the main features of morphology. But 
of great importance for the details of form development are the 
material in which the forces of erosion an 1 denudation have to ful¬ 
fil their work. 

From this point of view we distinguish a great difference 
between the numerous kinds of rock in their resistance to the work 

1). IF. M. Dans. The systematic description of land forms. Gecgr. 
Journ. xxxiv, London, 009. A critical discussion of his method ai d termin¬ 
ology is in the valuable work, A. Hrttner , DieObeillnchenfoimen dcs Fest- 
landes, 2nd. ed. Teubner, Leipzig, 1928. 
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of tl ie exogene powers. We will explain this for some of tlie most 
important rocks of this country. 

The chief type of the intrusive rocks is the granite. It natu¬ 
rally possesses a great resistance to the exogene powers, but there is 
no rock which would not become a victim of chemical weathering, if 
there is only time enough for its work. So we often find the granite 
in this tropical climate weathered many meters deep into a sandy 
clay, winch on its part is rather easily carried away by water running 
down the mountain slopes. Water for weathering is always available 
because the granite is impenetrable by water, so that the water which 
does not run down along the surface is stowed at the bottom of the 
weathered cover on the surface of the un weathered rock. Nearly 
the same conditions predominate in regard to the very hard 
cry s f. a ll in c sek ists, \vl vi eh are u s u a 1 1 y f ound n ear the gra n i t e 3 by wl i ose 
intrusion it is metamorphosed from sedimentary rocks of different 
kinds. Denudation is therefore of great importance in the develop¬ 
ment of the forms of the granitic and other crystalline mountains’ 
which show, therefore, soft and rounded forms. 

The very opposite features to those observed in the granite 
we find in the limestone, which plays such an important role in the 
morphology of this country. Limestone is penetrable by water. 
The manner of its destruction is chiefly by solution. The water 
falling on the surface of a limestone mountain does not run down its 
slopes, but sinks into the numerous cracks and through the 
limestone itself, and appears again farther down in tire valleys as 
springs containing a very high percentage of dissolved lime. It does 
not exert any influence on the surface development at all. There is 
very little denudation working in limestone districts, hut the erosion 
of rivers and bigger streams which, bv their rich supply of water, 
are able to cut deep valleys in the solid and very resisting rock, is of 
great importance. Therefore in the limestone we find the high, very 
steep and rocky walls which rise suddenly from the fiat bottom of 
river valleys and plains. Erosion is the predominant power in 
limestone districts, while denudation has but very little influence. 
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Between these two extremes, the granite and the limestone, 
we find very many transitional states. There are the softer meta- 
morphic rocks, the sandstones, the sandy slates and pares slates, 
where the powers of erosion and denudation find far less resistance, 
developing much softer forms as a result of quicker destruction 
than in the districts of the very resistant rocks mentioned above. 

After having stated that the morphology of the earth’s sur¬ 
face is the work of end jgene and exogene powers, we will try by way 
of deduction to obtain an idea of the development of land forms by 
different materials and under different conditions of the tectomeal 
movements, 

A plain developed in granite, limestone, and sandy slate may 
be raised to a certain height above the sea level. In all these three 
cases rivers may cut their valleys down till they reach the base level of 
denudation as represented by the sea level. We would get in this case 
three different forms of valleys as shown by tig. 2. 


vr 

G ranite 


TT 

Limestone 


Slate 


Fig. 2. 


The narrow valley in the granite is a result of its great resist¬ 
ance against the forces of destruction. The work of demulation in 
granite is shown by the rounded off forms of the upper parts of the.slopes. 
Extremely ste^p slopes are typical of the valley in limestone, where 
denudation is of no importance* The wide valley with fiat and louiided 
slopes in the third case is an expression of the fact that soft slates are 
far less resistant against erosion, as well as denudation. 


In these cases we have only paid attention to the develop¬ 
ment of a valley. Now let us see what the whole landscape will 
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look like after destruction lias been going on for some time (fig. 3). 
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Fig. 3. 


In the granite, ns well ns in the limestone, exposed to the con¬ 
ditions as given above, Hie area of the plains increases through tin 
erosive work of meandering rivers. f i he area ami the height of the 
mountains rising out of the plains, are decreasing, but in all stages of 
development the s]opes in the granite and in the Jimestone will pre¬ 
serve the forms which are typical for the rocks in question, as stated 
before. 


This example is only chosen to show the influence of different 
materials in the development of land forms. Now we know that 
the material is only of importance with regard to the detail of 
forms, while the great features are the result of endogene earth 
movements and forces of destine felon. The proportion in which 
these forces are acting is the deciding Factor. 11 ie ‘example as 
shown above gives a case where at first the endogeiie powers have 
been stronger than the exogene. As a result of that proportion, we 
state the fact that the relief of the landscape is at first increasing. 
It is imaginable that the proportion might be the reverse, if, 
for example, the exogene powers are stronger than the endo- 
gene, which would be the case if the movements are starting very 
slowly, then the earth movements on the surface will not be notice¬ 
able at all. No relief at all would be developed ! The form of the 
plain would be preserved and the only changed feature would be the 
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kind of rocks winch appear on the surface of the plain or the hilly 
landscape, as shown in fig. 4. 
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Fig. 4. 

I here are now innumerable com hi nations of proportions 
between endogene and exogene forces imaginable. For the main 
types we have gained certain distinctive indications, so that modern 
morphology really is able to give an explanation of land forms on 
a genetic basis. 1 ^ 

Part XL 

A fter these general remarks we can now see the direction 
our investigations should take when we come to deal with the 
morphology of Siam. 

All morphological work naturally is based on observation. 
Tfe more deductive way X followed in my explanations was only for 
didactical purposes. The work itself has to he based on induction, 
but naturally never can go on without a good deal of deduction 
too, if the work is to be scientific. 

In the first place wo have to observe the land forms themselves, 
following a descriptive method exclusively. Further there are 
accessible for observation two very important <l factors”, the working 
of the exogene powers with their changing conditions in the different 

1.) The importance of the proportion in which endogene and 
exogene forces are working is particularly discussed in the work of W\ 
Pend i\ Die morphologische Analyse, Stuttgart, 1924. 
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reasons and then the geological features, that means, for our purpose 
in the first place the distribution of the different kinds of rocks, 
Then we must deal with the land forms observed in their relation to 
these 11 factors”, and proceeding in this way we will be able to 
eliminate those features which depend on the last of our working 
powers, which are not observable themselves, the youngest movement* 
of the earth's crust in South-east Asia, After that we may complete 
the work by giving an explanatory description of the forms result¬ 
ing from the geological structure and the endogene and exogene forces, 

jjjf The Main features of land forms observed* One of the 
most impressive morphological features in Siam is the preponderance 
of wide plains. We have to distinguish those with mighty alluvial 
deposits like the Menam plain; those with only a thin cover of 
alluvial deposits like the plains in the Peninsula, in the South-east 
and in the North of the country, and those with nearly no general 
alluvial cover at all, like the Korat plateau. 

The second of the main features is the appearance of moun- 
lam ranges all stretching in the same direction, chiefly from N to S. 
as well in North as in West and South Siam, and on the other hand the 
absence of such ranges in the Korat district, or the eastern part of 
Siam. 

The third impressive feature is the very steep slopes with 
which the mountains and mountain ranges ascend from the plains- 
Everyone who makes the journey along the southern railway will 
have made this observation. The same features will be found in the 
district of Kanburi, in the Menam plain north of Lopburi, and along 
the western slopes of the Korat plateau. Not only these "island- 
mountains/’ so called according to the morphological terminology, 
but also the closed mountain ranges in Northern Siam, which divide 
the big plains from each other, rise very abruptly from the latter, 
leaving between plain and mountain slopes sometimes a narrow zone 
of low “ foot hills/’ so called by Wallace Lee. 

And the last important feature, not mentioned hitherto in the 
literature, is the remnants of plains or of flat mountainous country 
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in the h'gher levels of the Siamese landscape. I found them developed 
as well in the mountainous limestone country north of Kanburi as in 
Northern Siam in the highest parts of the mountain ranges in the 
extreme north-eastern section of the country, where I first made their 
acquaintance and in the limestone ranges of the north-west, 
where they are to he found south-west of Muang Fang in an 
especially distinct form. 

In explaining these four characteristics of Siamese scenery 
we will answer the principal questions the morphology of this 
country is putt!rig before ns. 

2). Let us at first now have a look at the geological structure 
in its relation to morphology. Only those parts of the country which 
rise over the plains are available for observation. Hut sometimes, as 
in the tin-mining districts of the South, in the open-cast mines, we 
have the opportunity of seeing under the alluvial masses of the plains. 
The cross sections shown in fig. 5 demonstrate the chief features of 
structure. All rocks in this country are folded. Only those in the 
east did not undergo the folding processes. This part of Siam, the 
ICorat plateau, belongs to a very stable part of South-east Asia 
which we may call the “massif” of South-east Asia, including also 
Kambodja and other parts of French Indochina, 1 * While we find in 
the Korat district over wide areas the same young and flat bedded 
sandstone, the very quick changing of different rocks from east to 
west is typical for the remaining parts of Siam. Folding accom¬ 
panied by granite intrusions is the cause of this structure and of 
the metamorphosis, which the intruded districts, and especially the 
limestone, have undergone. I distinguish two main periods of foldings 
of which the last and most effective one may have taken place in 
kite mesozoie time. 

As will he stated later on, the folding process itself is of no 
influence on the morphology of to-day. But the distribution ofHhe 
rocks, caused by the folding, is of very great importance. The 

1.) M. Uogboni t Joe, cit, 1913, p. 109 has introduced the 
name a Massif of Further India”, but using it in a wider sense. 
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Fig 5. 
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rivers cut their beds down in the less resistant rocks and therefore 
they follow in their course the chief direction of structure from N to 
H. So we see already that the direction of the mountain ranges is 
the work of river-erosion which makes them reflect in a degree the 
old folding-structure. The single mountain ranges, in their turn, 
reflect in their forms the different kinds of rocks which are exposed 
to the agencies of the exogene forces (plate 20). 

3) . The investigation of the exogene forces will make us 
understand that the monsoon climate lias the tendency to enlarge 
the area of valley-plains in the more mountainous parts of the 
country. In the rainy season the forces of destruction—decomposi¬ 
tion of rocks and transport of material'—are working in the mourn 
tain* as well as in the plain^ In flic dry season conditions 
are quite different. While the surface of the mountain* and 
the beds of the mountain river# in the dry season are drying 
out very quickly, in the plains, water, collected in the main 
stream, is available all the year around. At the bottom of 
the alluvials, which are filled up with water, the weathering 
is going on and makes the materials movable in a very high degree, 
I had the opportunity of making this observation especially in the 
plains of the tin-mining districts of the Peninsula, where the tin-bear¬ 
ing granite at the bottom of the alia vials is decomposed to a very 
soft clay mass. So the rivers meandering over the plain are able to 
undercut the mountain slopes, thus enlarging the area of the plains 
and preserving the steep slopes of the mountains rising out of the 
plains. The “island mountains**, well known to everybody, and al¬ 
ready mentioned, also those rising to-day out of the sea, are the work 
not of marine forces, but of the same subaerial process as described 
above. The alteration of sea level is only a deciding factor as to 
whether such a limestone or granite hill appears as a real island ris“ 
logout of the sea, or as an island-hill towering over the plains, some, 
times very far inland. In my opinion the sea has only had a second¬ 
ary influence in forming the slopes of the ‘’islands" 

4) But the development of the wide river plams —I am not 
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referring to the Menam plain—can not be explained in this way 
alone. The wide plains of Northern Siam, for example, do not seem 
to stand in any reasonable proportion to the rivers flowing over 
the alluvials of their bottom, Mr. Wallace Lee has therefore conic 
to the conclusion that the plains in general have arisen as faults and 
tectouical flexures, bent down, as he believes, in the late tertiary age. 
There in really an important fact to support this explanation. That 
is the bore hole made near Muarig Fang in the wide plains of the 
Nain Fang- Here, while searching for oil, they went down in the 
alluvials not less than 216 m. without having touched the rock. For 
my part l am inclined more to the opinion that the conditions 
described above are the result of local faults which have taken place 
just there, along the line which separates the granite from the western 
limestone. There are many observations, which speak against a 
tecfconical explanation of the wide plains in general. In the Peninsula 
the alluvials, as 1 stated, usually do not exceed a thickness of 20 or 
30 m. Here the origin of the plains as a result of the work of 
erosion by rivers is undoubted. In the North no exact statements 
can be made owing to the lack of sections in the alluvials. But in 
the northern plains we often And flat hilly country overlooking the 
alluvials, often in the middle of the plains, corresponding in height 
sometimes to the foothills surrounding the plain. In these foothills 
1 found in many places old levels of denudation as remnants of an 
older plain which once upon a time was developed at foothill level, a 
plain which developed through erosion of a meandering river and 
which stretched over a still larger area than the plain of to-day. 
There are also remnants of still higher levels which support my 
opinion that a very slow process of upheaval caused the development 
of this scenery. So the river, while the upheaval was going cn,had 
only to carry away the deep weathered bottom of the valley, in 
that way denuding down the whole plain until it reached the level 
of to-day. 

This opinion, gained from the observations in the lower 
parts of the landscape, grew to certainty, when I found the remnants 
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of an old flat landscape just on the highest parts of the north 
Siamese landscape. At Doi Piilanka near Omeng Kam and at Doi 
Ankan south-west of Huang "Pang there are these remnants, which 
are shown in plates 19 and 20. Tills high flat landscape is the one 
from which a genetic description of land forms in Siam has to start. 

Regarding the remnants of this old landscape; it was the most 
important result of my lust journey through the Southern Shan 
States that I found there the same high plateau, on a much bigger 
scale, stretching over wide areas, west of the Sal win. There they are 
developed in different levels from 800 m. up to 1,400 m. above sca¬ 
le vel Through further investigation of these remnants it will be 
possible to connect the land forms of Northern Siam with those of 
the neighbouring parts of South-East Asia. 

Part ILL 

1 have finished the analysis, and now shall try to describe 
the development of land forms in Siam*by a synthetic sketch. 

All geological happenings that took place before the last 
decisive folding in the latc-rnesozoic age are of no interest from a mor¬ 
phological point of view. It is not certain whether mountain ranges 
were developed in Siam after the foldings in this period. Such a 
supposition is not necessary because the folding can have taken 
place so slowly that the forces of denudation wore strong enough 
to prevent the mountain building.* 1 for myself do not believe that 
mountain ranges of a large size were ever developed here. Other¬ 
wise the young rocks of the unfolded Ivor at plateau would show 
another appearance. But it is certain, that after the folding there 
has been a long period of denudation which has destroyed ail 
characteristics of such a hypothetical mountain landscape. The 
remnants of such a flat landscape are to be fouud hi the highest 
regions of the northern Siamese mountains as well as in the 
limestone country north of Kanburi. It seems to me as if these 
old landscapes whose contemporaneity is not sure, have had the 
character of wide plains with more insignificant hilly districts 
scattered over them. 1 incline to guess, that the high plateaus of the 
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Southern Slum States, jyliieh 1 found there up from 1,300 to 1,500 m, 
in height, reflect still in our days the character of scenery which 
stretched once all over South-east Asia. It may be possible that this 
landscape was lying in a level not very did event from that of the 
Korat plateau of to-day, which also reflects in its present form the 
e I i aracte r of the old sce n ery. 

Then younger movements started, perhaps in connection with 
the last folding period in the Himalayas, in pliocene or old pleistocene 
time. The Korat plateau, may be as a “piece de resistance”, has 
held its old level. T he Mm am plain has been sinking down as a 
synch no with increasing intensity in its southern parts. The 
Peninsula, Western and Northern Siam began a slow movement in 
the opposite direction* In the rising parts the old landscape 
was destroyed and the wide plains, as river plains already 
pre-existing on the old landscape, sunk down in the raised country 
through erosion of meandering rivers* The smaller water courses 
cut their valleys in the rising mountains which separate the l iver 
plains from each other. Denudation has been working on the mountain 
slopes, till these formed the long-stretching combs, 80 typical for the 
north part of Siam* as well as the west and south. Only in the 
biggest mountain-mamfV, and especially in the limestone, the 
denudation had not the power to cut away the last remnants of the 
older flat country* In the lower parts of the Siamese landscape, 
especially in the Menam depression, the. rivers have been depositing 
the flue alluvial ground for thousands of years, building up in the 
struggle with the sea the wide plains, where in our day a peaceful 
folk is cultivating the fertile soil, the gift of the mountains in 
the nor tin 
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Lillies tone range south of Kanburi, Western Siam, towering with 
steep slopes over the Meklong Plain west of the river. 
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JOURN SIAM SOC, NAT, HIST SUPPU VOL. VIII, PLATE 19. 



Doi Ankan, south-west of Mnang Fang in Northern Siam* 
Remnants of an old flat valley at 1240 metres altitude, near 
the summit of the limestone massif t which rises with very steep 
si o \)es t'rom the plain of the Nam Fang. On th e fla11)ottom of the 
valley are villages of Meo, Yao, Musso and Lissao* 
















JOURN. SIAM SCO , NAT. HIST. SUPPL-, VOL* Vlll s PLATE 2CL 



]>oi Pulaoka, south-east of Chiengkam, Northern Siam, taken 
from the south. In the foreground slates, denuded down, showing 
undulating relief, due to the working of denudation on slates 
impenetrable to water. The Pulanka massif, of more resistant 
sandstone and limestone, is in the background. Remnants of an 
old fiat landscape in its high parts are occupied by some Meo and 
Yao villages. 









JOUEN, SIAM SOC, NAT. HIST. SUPPL-, VOL* III, PLATE 21. 



“Island mountains” of limestone south of Haad Yai, Southern 
Siam, east of the railway line. The plain is about 4 metres above 
sea-level. 
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